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PURPOSE: To make a shift easy to station isolated operation by 
providing an interlock circuit for avoiding the stoppages of a stem 
turbine and a nuclear reaction in the case where a reactor water 
level is high due to the load cut-off of a generator. 
CONSTITUTION: When the load of a generator is cut off due to an 



accident or the like of a transmission system, a load cutoff signal is 
output within a load cutoff detection circuit 18, with a governing 
valve 10 quickly closed the steam supply for a steam turbine 6 is 
stopped temporarily, and with a quickly opening signal transmitted to 
a bypass valve 1 2 steam sent from a nuclear reactor 1 is led to a 
steam condenser 8. In addition, the trip of a recirculation pump 4 is 
performed within a pump power source device 14. Even if within an 
interlock circuit 20 of a turbine trip circuit 19 a load cutoff signal is 
input and a reactor water level high signal from a water level detector 
17 is input due to the trip of a pump 4, a turbine trip signal is prevented and the stoppages of the turbine 6 
and the reactor 1 are avoided. Thereby the shift to isolated in site operation in low reactor output becomes 



easy. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]In a full capacity bypass nuclear power plant provided with a recirculation-pump trip on which stop 
steam feeding to a steam turbine with a load shutdown signal of a dynamo, lead main steam from a nuclear 
reactor to a condenser by a turbine by-pass valve, and a rise of reactor pressure is prevented, and a core 
flow is reduced, A full capacity turbine bypass nuclear power plant where reactor water level is 
characterized by at least water forming interlock with which a stop of a steam turbine and a nuclear reactor 
is avoided on the occasion of a case where it results in a high preset value with a load shutdown signal of a 
dynamo. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the nuclear power plant provided with the nuclear reactor 
built-in recirculation pump, when dynamo load shutdown occurs, a stop of a steam turbine and a nuclear 
reactor is avoided, and it is related with the full capacity turbine bypass nuclear power plant which can be 
shifted to auxiliary load operation. 
[0002] 

[Description of the Prior Art]When reactor water level goes up and at least water results in a high preset 
value, a steam turbine is stopped promptly, and emergency insertion of the control rod is carried out to a 
nuclear reactor, and it comprises a water level control of the nuclear reactor in the conventional nuclear 
power plant so that operation may be stopped. 

[0003]That is, the steam generated at the nuclear reactor is led to a steam turbine through a turbine steam 
control valve, and the dynamo is connected to the steam turbine on the same axle. Although the steam 
which worked with the steam turbine is led to a main condenser, the by-path pipe to which a steam is led via 
a direct bypass valve from a main steam pipe without going via a steam turbine is connected to this main 
condenser. 

Usually, said bypass valve is closed. 

[0004]When the load of a dynamo is intercepted by the accident of transmission system, etc. here, In order 
to protect a steam turbine and a dynamo, rapid closing of the turbine steam control valve is carried out, and 
it suspends supply of the steam to a steam turbine, and he is trying to lead directly to a condenser the 
steam which carried out sudden open [ of the bypass valve ], and was produced at the nuclear reactor. 
[0005]However, in the partial capacity bypass plant of the form which carries out the by bus of a part of 
steam which a nuclear reactor generates, since the capacity of a bypass valve and a condenser can process 
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only some steams of rated capacity, the pressure of a nuclear reactor rises at the time of the load shutdown 
of a dynamo. For this reason, in the partial capacity bypass plant, the scrum of the nuclear reactor is carried 
out simultaneously with load shutdown, and the rise of a furnace output and reactor pressure is eased. 
[0006]On the other hand, in the full capacity bypass plant, it has the capability for a bypass valve to be able 
to process the vapor flow rate under rated operation 100%, and aims at considering a dynamo as the design 
which can shift to auxiliary load operation, without stopping a nuclear reactor, even if load shutdown arises. 
[0007]However, since there is a time difference in closing of a turbine steam control valve, and opening of a 
bypass valve when shifting to said auxiliary load operation, In order to avoid this since reactor pressure may 
rise in the meantime, a neutron flux may go up and it may result in a nuclear reactor stop, and to make it 
shift to the auxiliary load operation in low-power output further, it is considered as the design which stops 
several [ a majority of / in the recirculation pump of a stand ], and makes a furnace output control. 
[0008] 

[Problem(s) to be Solved by the Invention]If the trip of several sets of the recirculation pumps is carried out 
with a load shutdown signal, a core flow will decrease, a void will increase and a furnace output will be 
controlled, but since reactor water level goes up in this case, it becomes a turbine trip by reactor water 
level quantity. If the trip of the steam turbine is carried out here, the turbine stop valve provided in the main 
steam pipe will be closed down, and nuclear reactor scrum occurs and it results in a plant stop. 
[0009]That is, in spite of the bypass valve's having opened and having changed into the state in which 
continuous operation is possible with much trouble, a plant will stop by other factors of the rise of reactor 
water level. Therefore, as a full capacity bypass plant, even if it makes capacity, such as a bypass valve, only 
increase, the function can fully be achieved. 

[0010]The turbine stop valve aiming at abnormal signals closed by a load shutdown signal, such as a turbine 
steam control valve and reactor water level quantity, closing for the main steam piping which connects a 
steam turbine with a nuclear reactor, and stopping a steam turbine is installed in the nuclear power plant. 
The purpose of performing a turbine trip by this reactor water level quantity is for preventing a steam with 
high hygroscopic surface moisture flowing into a steam turbine via main steam piping at the time of the rise 
of reactor water level, and damaging a turbine blade. 

[001 1]Also in this case, since the steam turbine and the nuclear reactor were stopped from a viewpoint of 
the wings damage prevention of a turbine, the technical problem that it might be unable to shift to auxiliary 
load operation occurred. 

[0012]The place made into the purpose of this invention forms the interlock which prevents the output of a 
turbine trip signal when it is at the reactor water level high signal generating time and the load shutdown 
signal is inputted into the turbine trip circuit, The turbine trip by temporary reactor water level quantity at 
the time of load shutdown generating is avoided, and it is in providing the full capacity turbine bypass 
nuclear power plant which shifts to auxiliary load operation. 
[0013] 

[Means for Solving the Problem]Stop steam feeding to a steam turbine with a load shutdown signal of a 
dynamo, lead main steam from a nuclear reactor to a condenser by a turbine by-pass valve, and prevent a 
rise of reactor pressure, and. In a full capacity bypass nuclear power plant provided with a 
recirculation-pump trip circuit in which a core flow is reduced, when reactor water level results in a high 
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preset value with a load shutdown signal of a dynamo at least in water, interlock which avoids a stop of a 

steam turbine and a nuclear reactor is provided. 

[0014] 

[Function]If a load shutdown signal is emitted, a turbine steam control valve will carry out rapid closing, the 
steam feeding to a steam turbine will stop temporarily, and a turbine by-pass valve leads directly the steam 
which carried out rapid opening and was generated at the nuclear reactor to a condenser, and controls the 
pressure buildup of a nuclear reactor. 

[0015]With the above-mentioned load shutdown signal, in order to carry out the trip of many recirculation 
pumps of a stand median stand, although a furnace output declines, a void increases and reactor water level 
goes up temporarily. 

[0016]However, the water level which once went up by partial selection insertion of a control rod [ said 
recirculation-pump trip ] falls again. Therefore it generally opens a turbine steam control valve again in a 
short time after load shutdown generating here and sends a steam required for auxiliary load operation into 
a steam turbine, in the interlock circuit in a turbine trip circuit A load shutdown signal, When a reactor water 
level high signal is inputted, by suspending the output of a turbine trip signal and preventing closing of a 
turbine stop valve, a stop of a steam turbine and a nuclear reactor is avoided, and the shift to auxiliary load 
operation is made easy. 
[0017] 

[Example]With reference to drawings, it explains per example of this invention. 

[Q018] Drawing 1 is a system configuration figure of a full capacity bypass nuclear power plant, the reactor 
core 2 is accommodated in the inside of the reactor pressure vessel 1, and the coolant 3 circulates with the 
recirculation pump 4. 

[0019]The heat generated by the nuclear reaction in the core 2 is efficiently absorbed by the coolant 3, and 
in order to change the flow of this coolant 3 and to control the output of a nuclear reactor, the ten 
recirculation pumps 4 are formed in the lower part of the reactor pressure vessel 1. The steam generated in 
the reactor core 2 is led to the steam turbine 6 through the main steam pipe 5 connected to the upper part 
of the reactor pressure vessel 1. By the turbine main shaft 7, the torque generated with the steam turbine 6 
is generating electricity by being told to the dynamo which is not illustrated. 

[0020]In the condenser 8, it is cooled again and the steam which worked with the steam turbine 6 serves as 
the liquid phase. The by-path pipe 9 which leads a steam to this condenser 8 directly without the steam 
turbine 6 from the main steam pipe 5 is formed. The turbine steam control valve 10 and the turbine stop 
valve 1 1 are formed in the main steam pipe 5, and the turbine by-pass valve 1 2 is formed in the by-path pipe 
9. The turbine by-pass valve 1 2 is closed to being controlled by the predetermined signal so that the turbine 
steam control valve 10 may usually perform pressure control of a nuclear reactor. 

[0021]On the other hand, the motor 13 for giving this driving force is connected to the recirculation pump 4, 
and this motor 13 obtains electric power from the electric power unit 14, and is rotating. The control rod 15 
for an output control is installed in the lower part of the reactor pressure vessel 1, and the control rod drive 
mechanism 1 6 performs an insert/remove action. 

[0022]The signal from the dynamo load shutdown detector circuit 18 is inputted into the turbine trip circuit 
19 as the reactor water level detector 17 with which said reactor pressure vessel 1 was equipped, To this 
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turbine trip circuit 19 to said turbine stop valve 11, the signal comprises the dynamo load shutdown detector 
circuit 18 again so that a signal may be emitted to the turbine steam control valve 10 and the turbine 
by-pass valve 12. 

[0023]As shown in the interlock logic diagram of drawing 2 which is an example in said turbine trip circuit 19, 
when the load shutdown signal S18 and the reactor water level high signal S17 are inputted, The interlock 
circuit 20 which stops the turbine trip signal S20 over said turbine stop valve 11 is constituted. Next, the 
operation by the above-mentioned composition is explained. 

[0024]When the load of a dynamo is intercepted by the accident of transmission system, etc. in a nuclear 
reactor plant, the dynamo load shutdown detector circuit 18, Detect this, output a load shutdown signal, 
carry out rapid closing of the turbine steam control valve 10, suspend the steam feeding to the steam 
turbine 6 temporarily, and make a number-of^rotations rise of the steam turbine 6 control, and. The steam 
which also gave the sudden opening signal to the turbine by-pass valve 12, and was generated at the 
nuclear reactor is directly led to the condenser 8, and the pressure of a nuclear reactor is kept from rising. 
With the above-mentioned load shutdown signal, many trip signals over the recirculation pump of a stand 
median stand are emitted to the pump electric power unit 14, and the trip of the recirculation pump 4 is 
performed. 

[0025]In resulting in a turbine trip by reactor water level quantity conventionally at the time of this dynamo 
load shutdown, Two valves, the turbine steam control valve 10 and the turbine stop valve 11, will be closed 
down doubly, and, generally he opens the direction of the turbine steam control valve 10 again about 1 
minute after after load shutdown generating here, and is trying to send a steam required for auxiliary load 
operation into the steam turbine 8. In order to reduce a furnace output [ a recirculation-pump trip ] at the 
time of load shutdown generating, some control rods 15 are inserted selectively, but usually the water level 
which once went up by this effect falls in several seconds. 

[0026]That is, since generating of the steam with high hygroscopic surface moisture about which it worries 
by the rise of reactor water level by this was restricted in several seconds of the beginning and the turbine 
steam control valve 10 has closed it in the meantime, even if the turbine stop valve 11 is not closed down 
substantially, there is no fear of damaging a turbine blade. And generating of a steam with high hygroscopic 
surface moisture is lost due to the fall of reactor water level after that. 

[0027]Even if it will compare, the slight time and reactor water level will go up and at least water will result 
in a high preset value since the turbine steam control valve 10 is closed down for about 1 minute at the time 
of dynamo load shutdown if these things are taken into consideration, it is thought that there is no necessity 
of performing a turbine trip. 

[0028]Therefore, in the interlock circuit 20 shown in drawing 2 in the turbine trip circuit 19 which inputted 
the load shutdown signal S18 from said dynamo load shutdown detector circuit 18 at this time, Even if the 
reactor water level high signal S17 in high preset value attainment is inputted, at least the water by reactor 
water level rise accompanying the load shutdown signal S18 being inputted, and a void increasing by the trip 
of a recirculation pump, and a furnace output declining, The shift to the auxiliary load operation in a low 
furnace output is made easy by preventing the turbine trip signal S20 in which the turbine stop valve 1 1 
carries out rapid closing, and avoiding a stop of the steam turbine 6 and a nuclear reactor. 
[0029]In said turbine trip circuit 19, When [ required ] based on the input of for example, a turbine failure 
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signal etc. by factors other than the above, It is the same as usual to transmit a signal to the control rod 
drive mechanism 16, to carry out emergency insertion of the control rod 15 to the core 2, and to stop a 
nuclear reactor safely by another interlock circuit by closing the turbine stop valve 1 1, stopping the steam 
turbine 6, and the steam turbine 6 stopping which is not illustrated. 
[0030] 

[Effect of the InventionjBy this invention, the turbine trip which makes a factor the reactor water level rise 
accompanying the recirculation-pump trip at the time of load shutdown generating is above avoidable. 
Therefore, it is effective in improving the reliability and the safety of full capacity turbine bypass 
nuclear-power-plant operation by avoiding a stop of a steam turbine and a nuclear reactor, and making the 
shift to auxiliary load operation easy. 
[Brief Description of the Drawings] 

[Drawing 1] The system configuration figure of the full capacity bypass nuclear power plant of this invention. 
[Drawing 2] The logic diagram showing an example of the interlock in the turbine trip circuit of this invention. 
[Description of Notations] 

1 [ — Main steam pipe, ] — A reactor pressure vessel, 2 — A reactor core, 3 — A recirculation pump, 4 5 
[ — By-path pipe, ] — A steam turbine, 6 — A turbine main shaft, 7 — A condenser, 8 9 [ — A motor, 13 
/ — An electric power unit, 14 / — A control rod, 15 / — A control rod drive mechanism, 16/ — A reactor 
water level detector, 17 / — A dynamo load shutdown detector circuit, 18 / — Turbine trip circuit. ] — A 
turbine steam control valve, 10 — A turbine stop valve, 11 — A turbine by-pass valve, 12 

[Translation done.] 
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